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(54) Dual Damascene process having tapered vias 

(57) A process for forming a dual -damascene inter- 
connect employs a spun-on organic layer above an in- 
terlayer dielectric having a set of apertures for vias that 
forms tapered regions about the apertures without pen- 
etrating the apertures. The slope of the tapered regions 
is transferred during the etching process to form self- 
aligned tapered vias. A silicon substrate (10) over which 
an oxide or other insulating layer (110) is first formed. A 
layer first level of metal interconnect (120) and a layer 
of Si0 2 (130) are formed insequent onto the structure, 
then an aperture (140) extending down to and stopping 
on metal interconnect layer is formed. Now an anti-re- 
flective coating (ARC) layer (1 35) is put down and spun 
onto the structure. Unexpectedly, the surface tension of 
the ARC layer prevents the ARC material from getting 
into the aperture but forms a tapered rim at its edge (as 
illustrated). After baking the ARC layer, a layer of resist 
(150) is deposited, exposed, and developed to form a 
novel aperture (142). An non-isotropic etch using CFy 
O a chemistry as the etching gas is performed, then both 
the resist and ARC layer are stripped. The result is an 
aperture having a tapered bottom selection which, when 
filled with metal (1 47/1 47) and polished to become level 
with the top of Si0 2 layer produces the chemical Da- 
mascene interconnect. 




FIG. 1A 
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